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It is well known that in the case of three generations with no left-handed Majorana mass term there are six CPviolating phases in the leptonic sector ͓11͔. It is possible to choose a Weak Basis ͑WB͒ where all of these phases only appear in the Dirac-type neutrino mass matrix. These phases may be parametrized in such a way that the three low-energy CP-violating phases are a function of all of them whilst leptogenesis can be written in terms of only three phases ͓10͔.
In this work we want to emphasize that leptogenesis can take place even if there is no CP violation at low energies. The prospects of finding CP-violating effects at low energies, for instance in future neutrino factories, are extremely exciting; yet it is important to notice that leptogenesis remains in principle a viable scenario even if no CP violation is seen at low energies.
FRAMEWORK
After spontaneous symmetry breaking, the leptonic mass term for a minimal extension of the SM, which consists of adding to the standard spectrum one right-handed neutrino per generation, can be written as
where m, M, and m l denote the neutrino Dirac mass matrix, the right-handed neutrino Majorana mass matrix, and the charged lepton mass matrix, respectively, and n L ϭ( L 0 ,( R 0 ) c ). In this minimal extension of the SM a term of the form 
͑4͒
From Eq. ͑3͒ one obtains, to an excellent approximation,
together with the following exact relation:
In the WB where the right-handed Majorana neutrino mass is diagonal, it also follows to an excellent approximation that
is the usual seesaw formula with K a unitary matrix. The neutrino weak-eigenstates are related to the mass eigenstates by
␣ϭ1,2, . . . 6
and thus the leptonic charged-current interactions are given by
From Eqs. ͑8͒, ͑9͒ it follows that K and R give the chargedcurrent couplings of charged leptons to the light neutrinos j and to the heavy neutrinos N j , respectively. The unitary matrix K, which contains all the information about CP violation at low energies, can be parametrized as
with P ϭdiag"exp(i 1 ),exp(i 2 ),exp(i 3 )…, and P ␣ ϭdiag"1,exp(i␣ 1 ),exp(i␣ 2 )… leaving Û with only one phase as in the case of the Cabibbo, Kobayashi and Maskawa matrix. Since P can be rotated away by a redefinition of the charged leptonic fields, K is left with three CP-violating phases, one of Dirac type and two of Majorana character ␣ 1 and ␣ 2 .
The computation of the lepton-number asymmetry, in this extension of the SM, resulting from the decay of a heavy Majorana neutrino N j into charged leptons l i Ϯ (iϭe,,) leads to ͓12͔
with the lepton-number asymmetry from the j heavy Majorana particle, A j , defined in terms of the family number
The sum in i runs over the three flavors iϭe , M k are the heavy neutrino masses, the variable x k is defined as
͑11͒ it can be seen that the lepton-number asymmetry is only sensitive to the CP-violating phases appearing in m † m in the WB, where M and m l are diagonal ͑or equivalently in R † R).
LEPTOGENESIS WITH NO CP VIOLATION AT LOW ENERGIES
Let us go to the WB where M and m l are diagonal, real and positive (M ϵD) and choose a matrix m of the form ͓13͔ 
